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However, at the same time when it is just used as base material of the toothpaste, the 
Dicalcium phosphate dihydrate is spin-dried partly diachronically, and solidification, 
solidification block are made, and chalk mark of the toothpaste is produced, and to be hard 
to come to take out from tube, polishing force increased, and dentin was spoiled, and a 
case using aluminum, aluminum materials had corroded issue in tube. 

Thus, that various kinds of stabilizer was added to provide de-prevention of of the 
Dicalcium phosphate dihydrate hydration namely homeostasis was performed, and, for 
example, magnesium salts (U.S. Pat. No. 2018410) such as the magnesium phosphate 
particularly 8 magnesium phosphate monohydrate was used as stabilizer. 

As a result that these inventors repeated a study about magnesium phosphate as 
Dicalcium phosphate dihydrate as the base material for toothpaste and the stabilizer in 
order to provide the thing which was able to be chosen, the suggestion such as the next is 
performed about each separately. 

That is, about the Dicalcium phosphate dihydrate as the base material, the thing of a 
mixture with the Flat crystal which it was reacted at Dicalcium phosphate dihydrate and 
pH 3.5-5.0 of the pillar shape - tabular which alkali metal phosphate and a calcium salt 
were reacted at pH 2.5-3.5, and was provided, and was provided preferably the mass flow 
ratio for from 5:5 to 9:1 found a superior thing to polishing force, milling characteristics. 

Also, pH is reacted with 2.5-3,5 with one step in lower than reaction temperature 40 
degrees Celsius with alkali metal phosphate and a calcium salt except that each is 
produced separately, and neither is mixed in the manufacture of the Dicalcium phosphate 
dihydrate mixture of this pillar shape - Plate crystal and Flat crystal, and it proposes 
heading an alkali material is added with two steps, and to be more preferably than by 
3,5-5.0 and a method to do provided at pH. 

On the other hand, it is superior, and, in comparison with an anhydrous salt known as 
magnesium phosphate about the magnesium phosphate for stabilization conventionally. 4 
monohydrate, 8 monohydrate, 22 monohydrate, amorphia and the combination regime find 
8 monohydrate new magnesium phosphate or less as a superior thing of the stabilization 
effect of the Dicalcium phosphate dihydrate as the toothpaste base material in process, 
purity, besides, and it is proposed. 

This new magnesium phosphate can be obtained by thermal dehydration of 22 magnesium 
phosphate monohydrate provided by the reaction with alkali metal phosphate and the 
magnesium salt. 

The present invention is the amorphia to have property superior in the Dicalcium 
phosphate dihydrate comprising mixtures of the superior pillar shape - Plate crystal and 
Flat crystal as stabilizer of the thing as base material for toothpaste and the combination 
regime, or Dicalcium phosphate dihydrate for toothpaste stabilized with new magnesium 
phosphate 8 monohydrate or less is related to. 
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It was this Columnar crystal, mass flow ratio 8:2 of the Flat crystal. 
This photomicrograph is shown in FIG. 1. 
Preparation 2 

14% P203 phosphorus salt solution and a 14% CaCI2 solution are added in the first 
reactor at Ca/p mole ratio 1.10. reaction temperature 30 degrees Celsius continually, and 
reaction pH adds to 2,7 with 35% HCI solution at the same time so that it is, and slurry of 
the Dicalcium phosphate dihydrate is obtained continually while regulating to pH 4.5 with 
20% NaOH solution in the second reactor. 

The operation that was similar to preparation 1 as follows was performed. 

Here, the mass flow ratio of a provided thing was 8:2. 

Preparation 3 

14% P203 phosphorus salt solution and a 14% CaCI2 solution are added in the first 
reactor at Ca/p mole ratio 1.00. reaction temperature 35 degrees Celsius continually, and 
reaction pH adds to 3.3 with 35% HCI solution at the same time so that it is. and slurry of 
the 20% Dicalcium phosphate dihydrate is obtained in the second reactor. 

The operation that was similar to preparation 1 as follows was performed. 

This mass flow ratio was 6:4. 

Preparation 4 (comparison preparation) 

Reaction pH adds 14% P205 phosphorus salt solution and a 14% CaCI2 solution to 2.7 
with 35% HCI solution as well as reactor at Ca/p mole ratio 1.10. reaction temperature 30 
degrees Celsius at the same time so that it is. and Dicalcium phosphate dihydrate slurry is 
obtained continually. 

Mother liquor was separated next, and it was washed, and it was spin-dried, and it dried at 
50 degrees Celsius. 

This thing was only columnar - Plate crystal having thickness of mean thickness around 
10-1 5 ju m. 

This photomicrograph is shown in FIG. 2. 

Preparation 5 (comparison preparation) 

The reaction pH assumed 4.5 in operation like preparation 4. 

The provided crystal was only Flat crystal of mean thickness around 1-2;U m. 

This photomicrograph is shown in FIG. 3. 

Manufacture of the stabilizer magnesium phosphate 

Preparation 6 

A 10% magnesium sulfate solution was dropped to a 10% sodium dihydrogen phosphate 
solution so that Mg/P mole ratio became 1 .5, and the sodium hydroxide of 5N was dropped 
at the same time so that pH was not as follows 9 then. 

Note that, it was done with one hour in reaction temperature 35 degrees Celsius, reaction 
time. 
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Weight of the dehydration products of this thing was 67 g, and the combination regime 
was a composition of approximately ten monohydrate. 
This thing confirmed that it was amorphia than X ray difFraction. 

Embodiment and a comparative example 

Fixed quantity adds preparation one or two, three or four, Dicalcium phosphate dihydrate 
and preparation six or seven prepared by 5, magnesium phosphate prepared by eight or 
nine or chemical reagent blLorin acid soda, and the thing which it is mixed, and grinding, 
pulverization, 350+ passed is done with sample, specimen, and the results that performed 
the physical property study and lability test are shown in table 1. 

Note that. 

The physical property studies got together as follows. 

(a) The average particle diameter depends on an air permeability method. 

(b) The bulk specific gravity uses powder circuit tester made in Hosokawa ironworks, and 
it is the constant value after 50 times of tapping number of times. 

(c) The dispersibility made sample, specimen and paste of the 80% glycerin, and 
grindmeter of JI8K-5101 was used* and it was measured. 

(d) The state of the milling is in condition to have squeezed sample, specimen and 80% 
glycerin. 

(e) The oil absorption works out 50 g of sample, specimen with 80% glycerin, and it is 
glycerin quantity when it was to constant viscosity. 

(f) The polishing power makes a glycerol solution suspend 30% of sample, specimen, and it 
is loss in weight when a toothbrush of the hardness uniformity is used in suspension, and 
an aluminum piece was ground for uniformity time. 

The stable study took the thing which worked out 30 g of sample, specimen and 80% 
glycerin 20 g to a test tube, and state after having left at rest at each temperature for 
each time was observed, and it was evaluated. 

The indication character of the evaluation is as follows. 

©: 

The thing which it is compared with thing O study in front of where viscosity does not 
turn into at all specimen in study front and back, and a viscosity build-up is seen in with 
slightly solid state 

A: 

It solidifies, and there is not most of the flowability 
X: 

It solidifies firmly, and there is not the flowability at all 
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